This contribution is aimed at summarizing the effort taken to realize stereoscopic PIV (SPIV) measurements in the tip clearance of a transonic compressor rotor equipped with a casing treatment. A casing treatment (CT) is an effective measure to extend the stable operating range of high pressure compressor stages needed for today's turbomachinery applications, such as stationary gas turbines or aircraft engines. As the CT induced aerodynamic phenomena leading to increased stage efficiency and/or extended stall margin are still not fully understood, a large number of numerical simulations can be found in the literature (see reference list of main paper) discussing compressor performance as well as aerodynamic effects. In order to validate the numerical models applied for CFD, the demands on accuracy and spatial resolution for non-intrusive laser-based flow diagnostics are steadily increasing. Especially the PIV technique has reached a high level of maturity and good accuracy during the recent years and is well-suited for turbomachinery applications.
In the present investigation SPIV was chosen to obtain detailed measurements with high spatial resolution and essentially no disturbance of the flow in a transonic compressor rotor close to the casing, where the effects of a CT are known to be strong. Additionally the SPIV data should be used for comparison with numerical results and related code validation, as detailed laser-based flow field investigations in the vicinity of a casing treatment in a transonic compressor environment are barely reported in the literature.
The compressor stage operated at Technische Universität Darmstadt was equipped with a casing treatment and modified to support the adaptation of a SPIV system. An adjustable periscopic light sheet probe with integrated optics was used to guide the laser beam through the casing and to support the alignment of the light sheet in the tip gap of the rotor. A homogeneous and stable tracer particle distribution was achieved with the help of a smoke generator placed in the inlet settling chamber upstream of the compressor stage. The particle size distribution (quoted by the manufacturer) was in the order of 300 -800 nm which reduced the particle response time in the strong gradients (shock) of the transonic flow field by a factor of 2 -4 in comparison to seeding provided by atomizer based systems. A setup with three cameras has been used in order to record the entire 2C velocity field and the smaller area of 3C field of view at the same time instance. Due to space constraints in the vicinity of the compressor rig one of the cameras observed the flow field with the help of a mirror. The demand for high spatial resolution was accounted for using macro zoom lenses with 105 mm focal length for the two stereo cameras and 85 mm optics for the normal viewing direction. The improved spatial resolution compared to former 2C measurements is shown in Fig. 1 . The resolution could be even increased applying an ensemble averaging approach with grid refinement.
The paper will discuss some major aspects of the utilized PIV data processing and point out a variety of initially underestimated error sources that influenced the overall quality of the recovered data in spite of the fact that the quality of the individual PIV recordings seemed to be very good. Thus the authors will not focus on the PIV results and related interpretation of the flow field, but on the optimization and procedures applied during setup of the experiment and data processing respectively. 
